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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to catheters, particularly 
everting thru-lumen balloon catheters with flexible 
balloons. The invention is particularly useful in 
catheters for dilatation, the inflation and/or repeated 
Inflation of a balloon within a plaque occlusion or 
stenosis to reform the plaque deposit against the 
vessel wall and open the vessel. 

Description of the Prior Art 

eters are known in the art. For example, as dis- 
closed in U.S. Patent Nos. 4,437,857, 4,604.094 
and 4,530,698, method and apparatus for everting 
a balloon using a balloon material substantially 
more flexible than that of the catheter body is 
known. Flexible but non-elastomeric balloon materi- 
als such as polyethylene are used for* the balloons 
as disclosed in U.S. Patents Nos. 4,493,711 and 
4,606,347. 

The use of an internal, slidable, tubular sheath 
to enhance the eversion process is shown in EPO 
Patent Application 86630101.1 and a seal for the 
thru-lumen is shown in U.S. Patent No. 4,606.347. 
Also, U.S. Patents No. 4,526,175 and 4,689.041 
show different balloon structures. 

Methods and apparatus for everting a tube are 
shown in U.S. Patent No. 3,506,011. As shown In 
U.S. Patent 4,271,839, the use of a balloon at- 
tached to slldablft thru-livTier: tubing or>einversion, 
member at one end of the balloon and to the 
catheter body at the other end of the balloon so 
that the balloon is everted by sliding the thru-lumen 
tubing distally is known for dilatation. 

EP-A-0,01 7,777, which is considered to repre- 
sent the most pertinent state of the art, discloses. 

an everting balloon catheter having a distal tip 
and comprising: 

an outer tube (14) having a distal end; 
an inner tube body (26) having a distal end and 
co-axially disposed internal to the outer body; and 

a balloon (12) attached at one end to the distal 
end of the inner body and at the other end to the 
distal end of the outer body. 

A problem, though, with standard designs for 
such a thru-lumen everting balloon is that the in- 
verted balloon tends to result in a large, if not 
flared, catheter tip. difficult to slide through the 
tortuous pathways of the vascular system. Finally, 
prior art dilatation balloons are normally attached to 
the outer catheter body by adheslves, which fre- 
quently result in leakage and bond deterioration 



during inflation. 

SUMMARY OF THE INVENTION 

6 In one aspect, the invention is an everting 

balloon catheter having an outer tubular catheter 
body with a distal end, an inner tubular body with a 
distal end which is axially disposed internal to the 
outer body. A balloon is attached at its first end to 
10 the distal end of the inner body and at its second 
end to the distal end of the outer body, the balloon 
having a waist at the desired eversion point to 
minimize balloon flaring at the distal tip of the 
catheter, and preferably creating a bullet-shaped 

15 tip. Preferably, the distal end of the outer body is 
bevelled and the waist is located just distal and 
radial to the tip of tno ciitr.: t^ooy Wh!^-; tn.* ir;nJ;r' 
body Is fully extended distal to the outer body. 
Usually, the waist is formed by heat shrinking the 

20 balloon during manufacture, increasing balloon 
thickness at the waist. 

The balloon may have an anchor annulus. Such 
a catheter is fully described In U.S. Patent Applica- 
tion Serial No. 244,978 (corresponding to EP-A-0 

25 359 489) incorporated herein by reference In its 
entirety. Basically, in such a catheter, an anchor 
annulus is formed from part of the expandable 
tubular balloon; the balloon is attached at its first 
end to the distal tip of the Inner tube of the cath- 

30 eter, and at its second end to the outside of the 
outer tube of the catheter and spaced from the 
distal tip of that outer tube. Upon inflation of the 
balloon through the outer lumen, expansion of the 
balloon occurs radially with respect to the axis of 

35 the outer unit to anchor the catheter in place while 
the balloon then extends axially through an occlu- 
sion for use in dilatation. In the present invention; ' 
the waist defines the point of separation of the 
anchor annulus and the extending portion of the 

40 balloon. 

In another aspect, an everting balloon catheter 
with an anchor annulus having the balloon attached 
to the outer body via heat fusion is disclosed. 
Generally, the outer body and the ballon are both 

45 formed of compositions having at least one compo- 
nent in common to promote heat fusion for attach- 
ment of the balloon. Preferably that component is 
polyethylene. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an overall view of one embodiment of 
the catheter of the present invention with cut-away 
section of the distal end portion showing the cath- 
55 eter balloon fully inverted. 

Fig. 2 is an axial plan view, partly in cross- 
section, of the distal end area of the catheter 
shown in Fig. 1 with the balloon, shown in shadow. 
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being fully inflated and everted. 

Fig. 3 is a plan view taken generally along line 
3-3 of Fig. 2. 

Fig. 4 is a cross-sectional detailed view of the 
balloon and distal tip of the catheter shown in Fig. 
2 with the balloon fully everted in. the vascular 
system. 

Rg. 5 Is similarly a cross-sectional detailed 
view of the distal end of the catheter, with balloon 
in fully inverted position, showing the bullet tip of 
the catheter. 

DETAILED DESCRIPTION OF THE SPECIFIC EM- 
BODIMENTS 

Referring now to Figs. 1 and 2, a linear ever- 
'"^"j j^'^^ anphpr annulus, shovyn 

generally as'Vo,' is a dilatation catheter including an 
outer tube 12 about 1.52 mm (0.06 inches) In outer 
diameter and about 135 cm. in length defining a 
central axis 13. The catheter 10 has a central or 
inner tube 14 coaxial with the outer tube 12 to form 
a double lumen catheter preferably about 150 cm. 
long, one lumen 16 (the inner or "through-lumen") 
axially disposed within the other lumen 18. The 
through-lumen 16 is as long as the outer tube 12 
plus the length of balloon 20, although additional 
length can be added for easy maneuverability dur- 
ing eversion and reinverslon. The through-lumen 16 
is open to the environment distally and inner tube 
14 is preferably about 0.51 mm (0.02 inches) in 
inner diameter and about 0.028 inches in outer 
diameter. The through-lumen 16 allows use of the 
catheter 10 over a guidewire, and, via injection port 
24, can be used to inject dyes, contrast media, 
sa!«ne, cr othor fluids into the system. 

The catheter '10 terminates at proximal end 26 
in an outer hub 28 with wings 30. The outer hub 28 
is attached to an outer Y-connector 32 having an 
inflation port 34 accessing outer lumen 18. Through 
an "0" ring 36 sealing outer lumen 18 from the 
environment at the proximal end, inner tube 14 
slidabty extends proximally from outer hub 28 to 
terminate in a sleeve 38 surrounded by an inner 
hub 40 having wings 42 and attached to an inner 
Y-connector 44 including injection port 24 which 
accesses the through-lumen 16. Access to the 
through-lumen 16 at the proximal end is gained 
through an O ring 48 which can form a seal. 

Sleeve 38 Is usually formed of heatshrunk 
polyvinyl chloride ("PVC") and the two hubs 28 
and 40 and related adapters are usually formed of 
polycarbonate or PVC. 

Except for the distal end segment 54 to be 
discussed hereinafter, the outer tube 12 is prefer- 
ably made of polyethylene and the inner tube 14 of 
polyethersulfone. The primary considerations for 
the material for the tubes 12 and 14 are, of course, 



biological inertness, inertness to saline, contrast 
media and other materials to be infused through 
the tubing, and sufficient strength, flexibility, resis- 
tance to deformity, and torquabillty to bend the 

5 catheter 10 through the tortuous pathways of the 
vascular or any other system in which it will be 
used without crimping or occlusion. 

The catheter 10 is stored in sterile condition 
before use by a cover or protective sleeve 52 over 

10 the distal end region 22. 

Outer tube 12 Includes a distal end segment 
54 which is radloopaque. In the preferred embodi- 
ment, the distal end segment includes a beveled 
distal rim 56 which defines a distal end opening 59 

76 of outer tube 12. This beveling is further illustrated 
by considering points 56A and 56B. Points 56A 

the distal' most points " at two locations on Vim 56.' 
Point 56A is distal of point 568. Thus, rim 56 is 

20 beveled. Distal end segment 54 is bonded to the 
distal portion 55 of outer tube 12. For the sake of 
illustration, this bond is shown as a single line 57 in 
Fig. 2. although it is preferred that this bond involve 
a finite bonding area. Such bonding may be ac- 

25 complished through the use of adhesives, the ap- 
plication of heat or the like. In the preferred em- 
bodiment, the bonding is accomplished by heat 
•application. 

The inside and outside diameters of distal end 

30 segment 54 are substantially the same as the cor- 
responding parameters of the distal portion 55 of 
outer tube 12. 

Distal end segment 54 is made, preferably 
extruded, from a material which is compatible with, 

35 e.g., able to be bonded to, the distal portion 55 of 
outer tube 12, andjs radipopaque. One particu^CiJly 
useful rjiateVlarof cohstVuctiori for. distal en*?' seg- 
ment 54 is a mixture of about 25% by weight of an 
ethylene vinyl acetate copolymer and about 75% 

40 by weight tantalum powder. 

When inner tube 14 is in its fully withdrawn 
position, its distal end 58 usually terminates up to 
about 15 cm. back from the beveled distal rim 56. 
The exact distance from end 56 will vary with the 

45 particular purpose for which the catheter 10 is 
designed and the length of the expected occlusion 
In the blopd vessel. Thus, In models of catheter 10 
for use in the coronary arteries inner tube 14 may 
terminate about 2 to 4 cm. back, while in peripheral 

50 models inner tube 14 may terminate 10 cm. or 
more back. 

One end of balloon 20 is attached to the pe- 
riphery of Inner tube 14 by an adhesive, usually a 
cyanoacrylate, at the distal end thereof. The other 
55 end of the balloon 20 is attached to the exterior of 
outer tube 12 spaced back from the distal end 
segment 54, usually in an annular recession 60 in 
the exterior of the outer tube 12, and usually where 
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the bevelled tip is fused to the outer tube. 

The balloon 20, which is preferably made of an 
ethylene vinyl acetate - polyethylene copolymer as 
described in U.S. Patent Application Serial No. 
244,978 (corresponding to EP-A-0 359 489) dis- 
cussed above, is heat fused to the outer tube 12 at 
recession 60. This form of attachment, is preferable 
to adhesive attachment which frequently leaks or 
gives way under inflation pressures. In addition, it 
minimizes any possible increase in diameter of the 
catheter at the bonding point. In order to bond the 
balloon by heat fusion to the outer tube, the com- 
position of both must contain at least one compo- 
nent in common. Preferably, the balloon and the 
outer tube contain one of the following compo- 
nents ppjy ethylene, ethylene , vinyl acetate^^ 
t-;r.p«';yrrer; S'!»iyh. (a" traderhafk for an lo;nGrr.sr' 
made by DuPont). In some instances, balloon 20 
may be textured on the surface to promote anchor- 
ing at the desired spot in the blood vessel. 

When inner tube 14 is completely withdrawn, 
the balloon 20 remains substantially inside the out- 
er tube 12. When Inner tube 14 is moved distally, it 
causes the balloon 20 to evert and aids balloon 
inflation when saline is simultaneously infused 
through the inflation port 34 to inflate the balloon 
20. The material used in the balloon 20 has suffi- 
cient strength to sustain the pressures required for 
dilatation, usually about 10 to 12 atmospheres. 

Balloon 20 is shaped to promote easy insertion 
of the catheter and to promote anchoring of the 
catheter In the vessel while the remainder of the 
balloon is passed through the occlusion so as to be 
properly located for dilatation. Balloon 20 contains 
an anchoring portion 90 which forms an anchor 
anriulus and an extension^portion 92, as shown In 
Fig 4. The anchor annuliis 90 is the portion of the 
balloon extending circumferentially about the outer 
tube 12. 

The balloon defines a waist 94 smaller in outer 
diameter than the outer diameter of either the an- 
chor annulus 90 or the extending portion 92 of the 
balloon; the waist is preferably located just distal 
and radial to the catheter's bevelled tip. It sepa- 
rates the anchor annulus 90 and the extending 
portion 92. Preferably, the waist wall 95 is thicker 
than the walls 91 and 93 of the anchoring and 
extending portions, and It is formed by heat shrink- 
ing. As shown In Fig. 5, waist 94 provides an 
inversion point for the balloon, such that when the 
inner tube 14 is retracted, it pulls the balloon Into 
the outer tube 12, until resistance is reached when 
the waist 94 is about to Invert. At that point, the 
catheter tip 96 Is basically bullet shaped with a 
distal end 98 smaller in diameter than the remain- 
der of the catheter 10 to create a streamlined tip 
for easier insertion through the vascular system. 



In addition, as shown in Fig. 4, the anchor 
annulus 90 of the catheter preferably is larger in 
diameter than the extending portion 92. This allows 
the balloon, if the proper size is chosen, to easily 

5 anchor In the vasculature 102 proximal to an occlu- 
sion 104, upon inflation, as explained In detail be- 
low and in U.S. Patent Application Serial No. 
244.978 (corresponding to EP-A-0 359 489) while 
the extending portion 92, because It Is narrower, 

70 can more easily evert through the occlusion. 

Preferably, in coronary catheters, the length of 
the balloon is about 3 centimeters or so from the 
bevelled tip of the catheter, and about 10 centi- 
meters in peripheral catheters. Usually^ the overall 

75 diameters of the outer tube in coronary angioplasty 
catheters are 1.321 mm or 1.486 mm (4.0 or 4.5 
Fr.; ^nd V.2i}7 r:.\r. zv^^t^ r..r.. (4.2 ^. b.5 Ti.) In 
the case of peripheral catheters, In general, the 
extending or dilatation portion 92 of the balloon 20 

20 is sized to achieve required dilatation, and gen- 
erally ranges from 2.0 to 4.0mm in outer diameter 
under standard inflation pressures. The anchor an- 
nulus 90 of balloon 20 is preferably larger In outer 
diameter than the dilatation portion 92 at standard 

25 inflation pressures, usually by up to 30 percent. For 
example, in the smaller peripheral catheter men- 
tioned above, the outer diameter of the dilatation 
portion 92 is about 3.0mm. while that of the anchor 
annulus is about 3.3mm. under standard pressures. 

30 To make the catheter 10, the balloon material 
is extruded to form tubing and Irradiated with elec- 
tron-beam radiation in the fashion used for cross- 
linking standard balloons. The balloons are then 
blown and cut to size. 

35 The inner tubing material is also extruded and 

cut to size^ and' the balloon bonded :6 iiie outer 
distal tip thermally or preferably by using bioconi- 
patible adhesives such as a polycyanoacrylate ad- 
hesive or a polyurethane adhesive. The tip (i.e. 

40 about 15 cm.) of the Inner tubing may be sepa- 
rately cut of a different material such as polyethyl- 
ene and fused to the proximal portion made of 
polyethersulfone. A mandril is passed into the bal- 
loon which is inverted by hand rolling its open end 

45 back over the mandril and around the Inner tube. 

Tubing from which the proximal portion 55 of 
outer tube 12 is made, and tubing from which the 
distal and segment 54 of outer tube 12 Is made, 
are compounded, extruded and cut. These two 

50 lengths of tubing are bonded together, e.g., in a 
conventional manner such as by the application of 
heat to the overlapped ends of the lengths of 
tubing. Preferably, a layer of ELVAX 460 (made by 
DuPont and containing polyethylene) in the form of 

55 tubing is slid around the fused area to promote 
joinder to the balloon later. 

The bevel distal rim 56 Is then cut from the 
distal end of the bonded tube. 
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Using hollow stainless steel tubing as support, 
the inner tube 14 is backloaded into the outer tube 
12 (the bonded tube) and the balloon 20 is bonded 
to the outer tube at the fusion area by application 
of heat. 5 

A mandril is inserted, and sleeves of the final 
desired balloon size placed about the balloon at the 
desired location, i.e. at the anchor portion 90. the 
extending portion 92 and the waist 84; the balloon 
is then inflated to standard inflation pressures. Bal- io 
loon waist 94 is formed by the application of heat 
at the appropriate location. In addition, the ex- 
tended portion 92 of balloon 20 is heat shrunk to its 
final, narrower size. An Intermediate sleeve 35 is 
heat shrunk about the proximal portion of inner 76 
tube 14 to provide Inner tube 14 with increased 
. ..^ stiffness. ^Sl§eve 38 Js theri,;h«^aWi;: ^nk ai^ont t^i^ , . 

proximal end of the Intermediate sleeve 35 "and the' * 
outer hub 28 is attached to the outer tube 12 using 
an ethylene vinyl acetate polymeric adhesive, fol- 20 
lowed by the outer Y connector 32. the inner hub 
42 and the inner Y connector 44. The package is 
inspected and finally sterilized and sold. 

In operation, the catheter 10. with balloon 20 
inverted, is introduced into the vascular system, 25 
usually via a guiding catheter, particularly when 
used for percutaneous coronary access. Where it 
will be inserted only into peripheral vessels or is 
inserted intraoperatively, usually no guiding cath- 
eter is used, although a guidewire can be used 30 
through the through-lumen 16. The bullet shaped 
tip facilitates placement of the catheter by maneu- 
vering more easily through the guiding catheter or 
the vasculature than the otherwise flaring balloon 
tip. 35 

The distal, end .segment 54 of the catheter 10 is 
inserted as, close as' possible" to the lesion to be 
removed, under fluoroscopy, and the balloon 20 is 
inflated with a mixture of 50 percent saline and 50 
percent contrast media by volume through the in- 40 
flation port 34 to about 2 atmospheres. The precise 
placing of catheter 10. under fluoroscopy, is ad- 
vantageously facilitated since the entire distal end 
segment 54 is radioopaque. Thus, under fluoro- 
scopy, one is able to effectively visualize the distal 45 
end segment 54 of catheter 10. 

In addition, the beveled distal rim 56 renders 
the distal portion of outer tube 12 more flexible 
than the distal proximal portion 55 of outer tube 12. 
This increased flexibility facilitates inserting cath- so 
eter 10 into the vascular system. 

Inner tube 14 is slid distaliy to evert the balloon 
20 until resistance is felt, indicating that the balloon 
has formed an anchor annulus. If the distal end 
segment 54 continues to move, however, the cath- 55 
eter 10 is insufficiently anchored, and the balloon 
20 is inflated further until the anchor annulus is 
formed. The more compliant the balloon material, 



the lower the amount of pressure required to form 
the anchor annulus. Silicone texturing on the ex- 
terior of the annulus may further help to anchor the 
catheter 10. 

Continuing to push the inner tube 14 distaliy, 
the narrow portion 92 of balloon 20 is then further 
everted to extend it until it crosses the stenosis. At 
that point, dilatation (or any diagnostic purpose for 
which the catheter 10 is inserted) is handled in the 
standard manner. When the process is finished, the 
balloon 20 is deflated (via the inflation port) and the 
catheter withdrawn, or the balloon 20 is reinverted 
after the catheter is withdrawn by pulling the inner 
tube 14 proximally. 

It should be understood that the foregoing de- 
scription Is Intended by way of Illustration and not 

and variations are within the scope of the invention* 
which is described by the appended claims. Fur- 
thermore, it should be noted that the invention 
relates to many different types of apparatus and 
catheters, not just dilatation catheters. 

Claims 

1. An everting balloon catheter (10) having a dis- 
tal tip and comprising: 

an outer tube (12) having a distal end (54); 

an inner tube body (14) having a distal end 
(58) and coaxially disposed internal to the out- 
er body; and 

a balloon (20) attached at one end to the 
distal end of the inner body and at the other to, 
the distal end of the outer body, characterized 
in that the balloon has a waist (94) to minimize 
the size of the dlsia! tip {9G) the catheter 
when the baiioon is invertec. , . m. 

2. An everting balloon catheter according to claim 

1 and wherein the distal end of the outer tube 
is bevelled and the waist is located just distal 
and radial to the outer tube when the inner, 
body is fully extended within the outer k>ody. 

3. An everting balloon catheter according to claim 

2 wherein the balloon has a proximal anchor 
portion (90) and a distal extending portion (92) 
and the waist defines the boundary between 
the two portions. 

4. An everting balloon catheter according to claim 
1 wherein the waist is formed by heat shrinking 
the balloon during manufacture to increase the 
balloon thickness and narrow the balloon diam- 
eter at the waist location. 

5. An everting balloon catheter according to 
Claim 3, wherein the proximal anchor portion 
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(90) is attached to the outer tube (12) by heat 
fusion. 

6. An everting balloon catheter according to 
Claim 5, wherein the outer tube (12) and the 
balloon (20) are both formed of compositions 
having at least one component in common to 
promote said heat fusion. 

7. An everting balloon catheter according to 
Claim 6, wherein said component is polyethyl- 
ene or ethyl vinyl acetate copolymer. 

PatentansprUche 

1. Umstulpender Ballonkatheter (10), der eine di- 
stale Spltze hat und :iuf\v&ii?t: 

einen Siufleren Schlauch (12). der ein dista- 
les Ende (54) hat; 

einen inneren Schlauchkorper (14), der ein 
distales Ende (58) hat und koaxial im Inneren 
des auBeren Korpers angeordnet ist; und 

einen Ballon (20), der an einem Ende an 
dem distalen Ende des inneren Korpers und 
am anderen Ende an dem distalen Ende des 
auBeren Korpers angebracht ist, dadurch ge- 
kennzeichnet, daS der Ballon eine Einschnu- 
rung (94) hat. um die GroBe der distalen Spit- 
ze (98) des Katheters zu minimieren, wenn der 
Ballon umgestUlpt wird. 

2. Umstulpender Ballonkatheter nach Anspruch 1. 
wobei das distale Ende des auBeren Schlauchs 
abgeschragt ist und die EinschnUrung unmit- 
telbar distal und radial zu dem auBeren 
Schlauch p05itioniert ist, wenn die innere Kor- 
per in dem SuBeren K6rper vollstandig ausge- 
dehnt ist. 

3. Umstulpender Ballonkatheter nach Anspruch 2, 
wobei der Ballon einen proximalen Ankerbe- 
reich (90) und einen distalen Ausdehnungsbe- 
reich (92) hat und die EinschnUrung die Gren- 
ze zwischen den beiden Bereichen definiert. 

4. Umstulpender Ballonkatheter nach Anspruch 1 , 
wobei die EinschnUrung durch WSrme- 
schrumpfen des Ballons bei der Herstellung 
gebildet ist. um die Ballondicke zu vergroBern 
und den Ballondurchmesser an der Stelle der 
EinschnUrung zu verengen. 

5. Umstulpender Ballonkatheter nach Anspruch 3, 
wobei der proximate Ankerbereich (90) an dem 
auBeren Schlauch (12) mittels Verschmelzens 
durch Warme angebracht ist. 



6. Umstulpender Ballonkatheter nach Anspruch 5, 
wobei sowohl der auBere Schlauch (12) als 
auch der Ballon (20) aus Zusammensetzungen 
gebildet sind. die mindestens eine Komponen- 

5 te gemeinsam haben. um das Verschmelzen 

durch Warme zu fordern. 

7. Umstulpender Ballonkatheter nach Anspruch 6, 
wobei die Komponente Polyethylen Oder Ethyl- 

10 Vinylacetat-Copolymer ist. 

Revendications 

1. Catheter (10) a ballon reversible avant une 
?5 extremlte distale et comprenant: 

un tube ext^rieur (12) ayant une extrenriit^ 

un element de tube interieur (14) ayant 
une extremite distale (58) plac§ en position 

20 coaxlale a Tint^rieur de I'^l^ment ext^rieur : et 
un ballon (20) fixe par une extremite a 
rextremite distale de I'element interieur et par 
rautre extr6mit6 h rextr6mit6 distale de 1*616- 
ment exterieur, caracterise en ce que le ballon 

25 presente une strictlon (94) pour reduire au 

minimum la dimension de I'extremite distale 
(98) du catheter quand le ballon est retourn6. 

2. Catheter a ballon reversible selon la revendica- 
30 tion 1, caract6ris6 en ce que Textremite distale 

du tube ext6rieur est en biseau et la strictlon 
est situee en position distale et radiale a proxi- 
mity du tube ext6rieur quand r6l6ment inte- 
rieur est completement etendu dans r6l6ment 
35 ext6rieur. 

3. Catheter h balion reversible selon ia revendica- 
tion 2, caracterise en ce que le ballon com- 
prend une partie proximate d'ancrage (90) et 

40 une partie (92) allongee dans la direction dista- 

le. et dans lequel ia striction definit la limite 
entre les deux parties. 

4. Catheter a ballon reversible selon la revendica- 
45 tion 1, caract6ris6 en ce que la striction est 

formee en retrecissant a chaud le ballon en 
cours de fabrication pour augmenter r6pais- 
seur du ballon et reduire le diam&tre du ballon 
k I'endroit de la striction. 

50 , 

5. Catheter a ballon r6verslble selon la revendica- 
tion 3. caract6ris6 en ce que la partie proxima- 
te d'ancrage (90) est fixee au tube exterieur 
(12) par fusion h chaud. 

55 

6. Catheter a ballon reversible selon la revendica- 
tion 5, caracterise en ce que le tube exterieur 
(12) et le ballon (20) sent tous deux constitues 
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de compositions ayant au moins un composant 
commun pour favoriser ladite fusion h chaud. 

7. Catheter h ballon reversible selon la revendica- 
tlon 6, caractSris^ en ce que ledit composant s 
est du polyethylene ou un copolymSre d'ac^ta- 
te d'ethyle-vinyle. 
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